Social structure is a fundamental component of a population that drives ecological and evolutionary processes ranging from parasite transmission to sexual selection. Nevertheless, we have much to learn about factors that explain variation in social structure. We used advances in biologging and social network analysis to experimentally test how the local habitat, and specifically habitat complexity, modulates social structure at different levels in wild populations. Sleepy lizards, Tiliqua rugosa, establish nonrandom social networks that are characterized by avoidance of some neighbours and frequent interactions with one opposite-sex individual. Using synchronous GPS locations of all adult lizards, we constructed social networks based on spatial proximity of individuals. We increased habitat structural complexity in two study populations by adding 100 short fences across the landscape. We then compared the resulting movement behaviour and social structure between these populations and two unmanipulated populations. Social connectivity (network density) and social stability, measured at weekly intervals, were greater in populations with increased habitat structural complexity. The level of agonistic interaction (quantified as scale damage) was also higher, indicating a fitness cost of greater social connectivity. However, some network parameters were unaffected by increased complexity, including disassortative mixing by sex, and at the individual level, social differentiation among associates (coefficient of variation of edge weights) and maximal interaction frequencies (maximal edge weight). This suggests divergent effects of changed ecological conditions on individual association behaviour compared to the resulting social structure of the population. Our results contrast with those from studies of more gregarious species, in which higher structural complexity in the environment relaxed the social connectivity. This shows that the response to altered ecological conditions can differ fundamentally between species or between populations, and we suggest that it depends on their tendency for gregarious behaviour.
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Local populations or subpopulations within species can vary in how individuals interact or associate with each other (Aplin et al., 2013; Dammhahn & Kappeler, 2009; Schradin & Pillay, 2005) . Variation in this social structure can have profound implications for key ecological and evolutionary processes, including information transfer (Aplin et al., 2015; Webster, Atton, Hoppitt, & Laland, 2013) , parasite transmission (Fenner, Godfrey & Bull, 2011; Leu, Kappeler, & Bull, 2010) and selection pressures on individuals (Farine & Sheldon, 2015; McDonald, James, Krause, & Pizzari, 2013) . Theory suggests that social structure reflects individual behaviour that maximizes fitness in the current environmental conditions (Emlen & Oring, 1977) . That is, individuals should balance the benefits derived from social grouping or individual associations, which include social foraging, access to mating partners and group vigilance, against the costs of group living such as within-group competition for resources and parasite transmission through social contact (Cote & Poulin, 1995; Hamilton, 1971; Kappeler, Cremer, & Nunn, 2015; Kappeler & van Schaik, 2002; Komdeur, 1992; Vahl, 
